II. Radio Communications
Radio waves are electromagnetic waves that have rang of frequency from 3 Hz to 300 GHz. Most modern communication used the propagation of radio waves through the ionosphere especially the earliest form of radio communication used High Frequency (HF) which are experimented by Hertz and Marconi [5] .
Ionosphere layer is considered an important layer for reflection HF band to the surface of the earth. The most technique used for propagation of HF signals through ionosphere layer from point to point is known as sky wave propagation which is also used for many purposes like civil and military and other uses.
The HF radio communication for long distance is utilized sky waves technique because these waves are affected by ionized layer at least three ways [6] .
Firstly under suitable conditions, the energy of sky waves is absorbed by charge particles, causing attenuation for these waves. Secondly due to the randomly distribution of electron density in ionosphere layer is lead to change the direction of sky waves traveling from one place to another. Thirdly occasionally the sky waves have ability to penetrate ionosphere layer, because these waves have enough energy to penetrate ionosphere layer [7] , as shown in figure (1).
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The International Telecommunications Union (ITU) was established many international standard models for ionospheric characteristics. On advice from its International Radio Consultative Committee (CCIR) and, more recently, it's Radio Communication Sector (ITU-R) has issued a standard set of models like CCIR [1966 -1991] , ITU-R [1997] and other. The CCIR models and related software are released by ITU [8] . Most HF communication models intended for direct reception from large number of public broadcasting stations which are also known as "world band radio", because these models used analog modulation techniques which is employed for broadcasting in HF band.
III. HF International Communication Models
In this project, the "VOACAP" and "REC533" international HF communication models has been adopted to predict the expected performance of high frequency band. Most of broadcasting stations in the world (British Broadcasting Corporation (BBC), United State International Broadcasting (USIB) and others) use VOACAP and REC533 models because these models represent last and best models to analysis HF band.
In 1985, the broadcasting of Voice of America (VOA) was utilized the Ionospheric Communications Analysis and Prediction Program (IONCAP) which is represented the first professional ionospheric signal model. The name of this program was changed to the Voice of America Coverage Analysis Program (VOACAP) in order to distinguish it from the official "National Telecommunications and Information Administration" (NTIA) of "IONCAP" program. The development of VOACAP was accomplished by the Naval Research Laboratory (NRL) and Institute for Telecommunication Sciences (ITS) [9] . The Recommendation 533 model (REC533) was released by the ITU in July 1993 by Working Party 6A (WP6A). It was developed and was maintained by the United States, Department of Commerce, National Telecommunications and Information Administration, Institute for Telecommunication Sciences (NTIA/ITS) [10] . VOACAP and REC533 models were design to measure the characteristics of ionosphere and to analysis the range of HF band for a specified path between a transmitter and a receiver stations.
IV. Test And Results
The aim of this research is to study the behavior and correlation between High Possible Frequency (HPF) and Optimum Maximum Usable Frequency (OPMUF) parameters for the communication links between the transmitting and receiving stations over Middle East Region. The year of 2000 has been adopted to be a year of study, because the selected year represents a maximum active cycle of the solar cycle 23. The monthly sunspot numbers of the selected year are shown in table (1): Table 2 Show Latitude, Longitude and distance of the receiving stations.
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In this research the international communication model "VOACAP" has been used to calculate the dataset of the HPF parameter, while the dataset of the OPMUF parameter has been determined using the "REC533" international communication model. Table ( 3), shows samples of the output dataset of the (OPMUF) & (HPF) parameters from the execution of the picked international models for the link (Baghdad -Van).
In this project an analytical study for the gathered theoretical dataset of the two parameters has been conducted to examine the probability of getting a mutual correlation between the HPF & OPMUF parameters.
In order to investigate the correlation between the selected parameters, the study has been made for two parts (periods of times). The first one was made for the monthly median values of the HPF and OPMUF parameters for the 24 hours of 12 months. Table 4 Correlation coefficients for the monthly analytical test. 
The Suggested Correlation Formula Between (HPF) And (OPMUF) Parameters Over Middle East

V. Discussion & Conclusions
It's obvious form the analytical study that have been made for the dataset of the HPF and OPMUF parameters that the two parameters have the same behavior and consequently the correlation relationship can be conducted between them. The monthly and annual tests of the correlation between the two parameters "figures (3) & (4)" show that the mutual correlation is simple and can be represented by a simple linear regression equation. The correlation coefficients that shown in tables (4), shows that the suggested equation can give a good fitting between the two parameters standing on the values of the (R 2 ) and the MSE which were within the accepted range. Figure (5) , shows a monthly variation of the correlation between the theoretical and predicted OPMUF values for the months (January, April, July, and October) for the link (Baghdad -Van). The shapes show a good fitting between the two curves for the months (Jan., April, and Oct.) and a little variant in (July) that may due to the high solar activity during the summer time. Figure (6) , shows an annual variation of the correlation between the theoretical and predicted OPMUF. The presented figures show that the correlation between the two parameters is good, so it gives generally mean square error (MSE) equal to (0.9102). According to the above discussion, we can conclude the following: 1. The behavior of the two parameters is the same, so the relationship is simple and the mutual correlation can be conducted. 2. The analytical study has been made for monthly and annual tests, in order to investigate the accurate correlation between the two parameters for different months and different directions to cover the studied region. 
